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PROBLEM: Distortion level in SSB transmitted sigmalt acceptable. FIXES: 1. Increase the supply V to
the max rated16VDC to give the collectors more haad, 2. See service manual. Increase the bias)VR1
in the driver from 200mA (service manual) to 250niAcrease the bias (VR2) in the final from 200mA
(service manual) to 400mA // note - the bias adjesits are accessed through two holes in the batleof
heatsink. The hole nearest the Antenna jack is VIIR&.access hole farther away from the Antennaigck
VR2.

PROBLEM: Limited transmit frequency coverage. FCut D80 on the Control Unit for 1.6MHz to
30MHz transmit capability. D80 is about 2" from D&éhich is cut for 10Hz frequency readout.

PROBLEM: Lack of crispness in the RX audio, whichkas the sibilant parts of human speech hard to
distinguish from each other. This is caused bylarsd-off at 3000Hz in the RX audio. FIX: ChangéC
[0.033uF] on the IF Unit, near L5, to .005uF [S0B&mMF]. This will reduce the roll-off to a more
acceptable 1.4db at 3000Hz. "After modificatiorge BRF Gain control should be backed off [CCW] until
the band/sky-noise decreases to a comfortablaiiggdevel. This will not interfere with the recegt of
moderately weak signals.

PROBLEM: Even while listening on a large, extersia¢aker, music sounds flat and tinny because the
audio frequency response rolls off below 200Hz.:HKere are a number of capacitors in the RX audio
amplifier circuits that can be increased in caaaé to restore the low-end audio. These capaciters

the IF Unit. They are: C60, C66. C67, C69, C170@ad5. The increase in capacitance should be 4time
{Note: Some capacitors in the audio circuitry cam Ime arbitrarily increased in value without cagsin
unacceptable tradeoffs.} C175 can be replaced avitBOOuF, 10V unit, whose full-length leads are
sheathed in Teflon sleeving, except for the lastn@mo allow soldering to the PC board. This is done
because the board-space allotment for the stock 31lfbo small for the larger, replacement unite Hiew
capacitor is folded over and tucked in appropnatel

PROBLEM: Tinny/thin-sounding transmit audio. FIXnGhe IF Unit, change C135 {0.1uF}, near the
center-board fastening screw, to 0.47uF.

PROBLEM: The stock, muRata CFJ455K14 SSB filtethim 455KHz IF has a selectivity shape-factor of 2
to 1. This is definitely less than wonderful. Theck SSB filter in the TS-830S and TS-940S has atheu
same bandwidth at minus 50db, but it has a mudierghtape factor and it is mechanically and eleaitsi
interchangeable with the stock filter in the TS-84The better filter is a muRata CFJ455K12 or
CFJ455V12, which will noticeably improve the transand receive, SSB audio quality of the TS-440S.
This filter is available from Trio-Kenwood as pltiz2-0333-05 for $42.89 {Dec 1989}. If you want SSB
double-filtering in the 440's RX, the TS-940S' nhatg, 8.83MHz, YK-88-S1, 2.7kHz SSB filter is
available from Trio-Kenwood as p/n L71-0222-05}. $66.62 {Dec 1989}. This filter goes in the optéin
SSB filter space on the IF Unit. For listening touamcastrated-male voice, the YK-88-S1 will produce
better-sounding, and more understandable, audiottieeKenwood-recommended optional YK-88-S,



2.4kHz filter. A pair of TS-940 SSB filters will @& the 440 the same superb selectivity that coniibstine
940.
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Alignment: Supply a signal to the receiver. Set the TS-446'ctivity switch to M2, the single filter
position. The USB and LSB carrier oscillators [BWitches on Control Unit] should be reset so thate

is roughly 20db of RX, SSB carrier-suppressiongach sideband at zerobeat. [use the 440's 20db AAETN
a standard] {Use 15db rolloff at zero-beat for miong-end audio, or 25db roll-off for more high-eaddio
and/or better unwanted sideband suppression} Tdngtetes the alignment of the carrier oscillators>

If you installed BOTH filters: on LSB tune the 4d4Bove the calibrator's zerobeat frequency andthete
20db (or the roll-off db you used above) roll-offipt. This should be around 3.1KHz, +200Hz higlinemt
zerobeat. Put this frequency & LSB into VFO B. Bhé zerobeat frequency & LSB into VFO A. With the
Selectivity switch set to M1 [double SSB filterfpet 8.375MHz oscillator on the IF Unit is adjustécp,

in the lower left corner of the PC board] so thmet improved skirt selectivity on the double filpsition is
equally distributed between the zerobeat 20dbffghmint [VFO A] and the high-frequency 20db roliof
point [VFO B]. The comparison can be done by watghhe S meter and repeatedly pushing the A/B
button on the 440. [use fast AGC to reduce settimg] Note 1: TC2 is installed backwards on the PC
board so that the rotor adjustment slot on TCtdrstead of grounded. This causes the capacitaince
TC2 to change when a metal screwdriver is usedaikenthe adjustment. To fix this problem, TC2 is
removed, reversed 180 degrees and re-soldereced?Qtboard. Note 2: see IF Unit schematic, CF2, the
AM filter. There is a 1K Ohm resistor [R49] in ssiwith the input [D13] to the filter. This resisto
provides a closer impedance match between the @b@dfilter and the source [L4]. A similar resist@n
be installed in series with D12 at the input to CF1

PROBLEM: RX audio distortion. {This problem seerose more prevalent in early production radios.
There may have been a recent factory componengeharreduce receive distortion.} There is one
designed-in source of distortion and several gblossible sources of distortion. The designed-inoaf
distortion exists because not enough forward hiaseat is applied to the switch diodes that selleetSSB
[D23], AM [D24] , and FM [D25] audio detectors. i¢&s why: A mixer is a nonlinear device. Nonlingari
and distortion go hand in hand. Diodes make googreiwhen their forward current is in the range of
0.05mA to about 0.6mA. At currents above 1.5mAddmare reasonably linear and they make good
switches. The switch diodes in the TS-440S havelampcurrents of from 0.2mA for FM to 0.28mA for
SSB, so the switch diodes are operating in theregi maximum nonlinearity, which results in diston.
The fix is simple: Increase the forward bias DCrent through the diodes to roughly 2mA. This is
accomplished by decreasing the resistance of e@chis resistor to about 1k Ohm. When these resisto
are decreased in value, the 5000 Ohm impedandte dbwv-level audio circuits decreases to about 500
Ohms and the values of the coupling capacitors tmeigtcreased accordingly to prevent a rolloffra t
low frequencies. Similarly, the resistors thatiareeries with the audio signals in these circontsst be
decreased in value to offset signal attenuatioe. ddpacitance of the filter capacitors betweencéwdiode
bias resistors (for SSB: C52, 4.7uF) must be irsgédéo compensate for the decreased value of &ise bi
resistors.

Technical Information Exchange 20f6



"FIX for SSB audio detector and D23 switch: In tai, rear corner of the IF Unit, change: R71, RR34,
and R85 to 1k Ohm; C53 to 47uF, 10V [Xc=68 OhmsQiz]; C52 to 22uF, 16V.

I'm guessing that similar changes can be madesilAM and FM detectors. This project can becoméyric
since some of the needed changes can also afeethtismit+receive transition performance of tlteaa
Thus, it may be necessary to compromise by loweahagwitch diode bias current to about 1mA. In
general, this can be done by using 2k Ohm, insdéd#t Ohm, bias resistors.

If, after the changes are incorporated, you cdlnhgtar RX distortion on SSB, the problem may ki¢he
[right-adjacent} product detector. Possible FIXsthll the missing injection-oscillator terminatingsistor

at the product detector. This resistor is 62 Ohi@\lor 1/4W. It is soldered under the IF Unit PGizh
near L5. The terminating-resistor is soldered &jtimction of R69 and R70 and the ground foil atedge
of the PC board. If the distortion persists, yowmave an unmatched set of Germanium product-aetect
diodes: D19, D20, D21, and D22. These diodes caefilaced with Schottky diodes. The product detecto
balance should then be checked and adjusted asvflConnect an RF detector to the emitter of Q8/R7
R77 sticks up from the board at one end so thatesteconnection can be easily made. The RF deteato
be an oscilloscope, detector/probe for a DMM, d68KHz receiver coupled through a 10pF capacitor.
With no signal input to the ANT jack, turn the RR&i® on the 440 to zero. Set mode to USB, IF Sabift t
detent. Adjust TC1 [also installed backwards, TKe2] for minimum RF. End of test. Reset the RF Gain
control to normal.

PROBLEM: AGC overshoot while receiving strong SS$@hals. The symptom is audio distortion on peaks
only. The distortion is reduced when the RF-gainticl is backed off. FIX: On the RF Unit, near Jhdar
Q5, change R42 from 470k Ohm to 10k Ohm. This spepdhe attack response of the AGC.

PROBLEM: TX frequency response is not the sameXag&juency response with the IF Shift control set
on detent. FIX: Connect a frequency counter to t,L26, pin 2 and ground. With the IF Shift oriehe,

the frequency [roughly 455kHz] of the carrier olstdr should not change between TX and RX. If the
frequency changes, adjust VR7 until the frequenmiesequal. VR7 is just behind the MIC pot andttpe

of the front panel; it is mounted on a small, P@rdo

INTERMITTENTS. The interconnecting wires in the B80S are copper. The tin-plated single-row
connector pins that are crimped to these copp@sviorm a dissimilar metal junction that is subject
electrolytic action due to moisture in the air. $oof these crimp connections may eventually fail to
provide electrical contact due to electrolysis. AReémove the defective connector pin by depregsiag
ratchet-tab in the slot on the side of the conngmitoand pulling the freed pin from the connediody.
[The ratchet-tab can be depressed with a smalvsicieer.] The copper wire that protrudes past theg
is then electrically bonded to the pin with soldeSilver Print [GC Electronics] conductive paiihe
wire/crimp junction should be inspected with a magnbefore the pin is re-inserted into the cortnedf
a wire/crimp junction is soldered instead of bailadpbed with conductive paint, it is difficult togment the
heat from melting the plastic insulation on theewif soldering is the choice, the rosin flux remdhould
be removed from the pin with alcohol, or acetone.

The same type of intermittent problem may also patthe coaxial connectors. The fix is to apply
conductive paint between the crimp on the centadaotor pin and the copper wire.

An intermittent frequency display or wandering S®Beive frequency can be caused by a dirty socket-t
chip contact on IC52 in the Control Unit. On lgbeoduction radios, IC52 may be soldered in. Theesam
symptoms can also be caused by a bad solder coomect R152 in the 36MHz VCO [VCO #5] at the
front-center of the PLL Unit, near T20. Another gaon problem with VCO5 is L41 [10uH] which
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apparently suffers from an intermittent internahigection. L41 is potted, so the best fix may beepace
it.

A very common problem with VCO5 is that the type of dlinat is used to mechanically bond the
components together appears to absorb moisturetfrerair (it is hygroscopic). Since water has dedigic
constant of 79, its presence can cause much graf RF circuit. Thus, the moisture that is absbib&

the glue can cause the oscillator to unlock. FI¥meve the original glue with solvent and a kniféhé

glue is not replaced, VCOS5 will exhibit microphomimblems. Some types of clear hot-glue seem td& wor
well for replacing the original glue. Re-adjust V&@fter the glue has set up.

PROBLEM: No direct access to RX input or RX mutbe$e capabilities are necessary if the 440 is to be
used as a slave-receiver in conjunction with andtia@sceiver. FIX: On the IF Unit, connect a win@m

the base of Q39 to J22, pin 2. Remove R176, n€arQi2 the X41-1610-00, (M/14) Switch Unit at thare
of the 440, jumper across R46 [10K Ohm]. The RX naw mute when the FSK IN jack is grounded.
{FSK TX is still possible if the AFSK is fed inttvé MIC jack through a 10 to 1 voltage divider.} The
receiver input access can be brought out to the A€6nnector by connecting a 27 Ohm to 51 Ohm 1/4W
resistor to J29, pin 2 on the X41-1610-00, (N/BWjtch Unit. A short length of wire connects thbaeat

end of the 1/4W resistor to the center of the AG&ck which is now the RX input. When slaved to
another transceiver through the transverter ploig,arrangement allows the operator to simultangous
listen on 2 frequencies with stereo earphones. Jitwgides an advantage to the user when workingpBX
split frequencies.

PROBLEM: There is no way to adjust the referenegdency oscillator with the case on. If the frequyen

is adjusted with the case off, the frequency walldifferent with the case on. FIX: drill a 7mm tm@ hole

in the left side of the bottom half of the casee Timle should line up with TC1 on the PLL Unit. The
position of the hole can be located with the cag@lace. The horizontal measurement is 122mm back f
the edge of the front panel that wraps arounddfieside of the radio. The vertical measureme6imsn
below the edge of the top half of the case thatlags the bottom half of the case.

To adjust TC1: [You must have 10Hz readout enablectle to 10.00000 MHz WWYV, USB or LSB. Select
W [wide] on the selectivity switch. Wait until thene modulation is present. You will hear both bateds.

If the 2 tones are not the same, adjust TC1 umgitbnes zerobeat.

PROBLEM: On QSK and on SSB VOX, it does no goobdok off the RF Gain control to reduce the
nuisance of static crashes or band noise. Thiedause the factory stock receiver comes on ful-bor
whenever the TS-440S transitions from TX to RX ere¥f the RF Gain is backed off! FIX: On the IF Yni
change R36, near Q5, to 2M Ohm; change R60, neato®40K Ohm. + a few standard values will make
little difference.

PROBLEM: Your own transmit RF gets into the TS-44B&®ugh the EXT SP jack and causes audio
rectification that is heard in the external speakéX: The sleeve/shield terminal on the EXT SKjac
should be bypassed to ground on the (G/14) Switnhwith a 2nF to 20nF, 500V, disc ceramic capacito
If the problem is most severe on 10 meters, try [20G2uF]. If the trouble is most severe on 80rd@m,
try 20nF [.O2uF].

PROBLEM: You can hear distorted audio coming ouhefinternal speaker while you are transmitting on
SSB. FIX: Remove the top cover on the radio angastion the internal speaker wires away from tleaa
around the SSB filters. The speaker wires shoulcopéined to the area around the speaker plug®iRh
Unit. Also, keep the speaker wires away from that@y Unit behind the digital display.
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PROBLEM: Key-clicks on CW. This is caused by tostfg00uS) RF output rise [make] and fall [break]
times. FIX: On the IF Unit, change C168, near Qd4922uF; change R225 to 33K Ohm-43K Ohm. {the
factory's "fix" for this problem is OK on make hustill clicks on break}. Unfortunately, fixing thkey-
click problem also seems to affect the full breakiake timing in the 440 which clips the first ditwus, if
you want to use the 440 on full, instead of semaakin, you must put up with the key-clicks.

PROBLEM: The amplifier-keying-relay, RY2 on the (M) Switch Unit, makes too much noise, or the
contacts on RY2 have burned and pitted, or alhefabove. Another problem with RY2 is that it is to
slow to use with a full-QSK amplifier. This needienake-delay can cause the amplifier to hot-switch,
burning the contacts in its QSK-relays. FIX: repl&Y2 with an NPN switching transistor and fix the
current pulse problem that pitted the relay costaghich may also damage the transistor. [only wdok
amplifiers with positive voltage relay control].ydur amplifier uses positive 110V for the relaytol,
like the SB-220 and the TL-922, the relay pittisgaused by the current pulse from the repeateatirsipo
out of the charged .02uF bypass capacitor acresartiplifier's relay control jack. The bypass-cajpaaan
be removed if shielded wire is used for the intarextion cable to the transceiver. Another fboignistall
a 150 Ohm to 200 Ohm, 1/4W series resistor atdlay control jack to limit the discharge currentto
value that the relay or switching transistor candb@. The bypass capacitor is connected to thg-siike of
the resistor.

Transistor Installation Notes: The N/14 Switch Unit is located just behind theARF connector on the
rear panel. The small access panel on the bottan of the radio is removed to gain access to thd N
Switch Unit. Two chassis-ground connections andaamger pin connection must be unsoldered from the
RF connector before the Switch Unit can be remolblug the three connectors, remove the two sheet
metal screws, and lift out the Switch Unit. Unsolded remove RY2, D16, and the white jumper-wird an
the pin that it plugs into. Install one 1k Ohm sésr each in place of D16 and in place of the jurwiee

and its pin. The transistor will solder in placetlod relay if its full length leads are bent totlie available
holes. The emitter goes to common-ground, as dmesdce to J30, pin4 [CMC], the ground returnthar
relay control circuit. The base lead connects éottace that goes to R2 {D16} and C37. The collecto
solders to the trace that connects to J30, pinXZ|T
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PROBLEM: Poor skirt selectivity on AM. FIX: The watssfactory, stock, TS-440S AM filter, CF2, can be
directly replaced with the better performing, AMAmav, 6KHz filter from the Trio-Kenwood R-1000
receiver. The part number of this filter is L72-0305 and the price is $9.10 {Dec 1989}. It is amhlE as

a replacement part. Even though the better filkariore pin connections and is physically largen tine
original filter, the IF Unit printed circuit boamdas designed to accept either AM filter. The design
engineers must have realized that some people weand to install a good AM filter.
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CF2 is a small, black, cube-shaped plastic compaatehe rear of the IF Unit just slightly to thght of
left-to-right circuit board center. No realignmeésnecessary after the AM filter is replaced.
MAINTENANCE: The VFO tuning knob should be removedter loosening the 1.5mm hex-socket set-
screw, and the tuning shaft's bushing-bearing shioellubricated with a modern semi-synthetic |udomic
like Break Free or Tri Flow. The quantity of lukaid used should be small and the radio shouldopedi
back to help the lubricant run down into the bugkearing. This should be done once when the tiadio
new and roughly every 4-years thereafter.

DOUBLE-SIDEBAND MODIFICATION FOR THE TS-440S

Occasionally, it may become advantageous to uskle@ideband-transmit and single-sideband receive
mode in order to thwart the efforts of radio soeithys who are gratified by interfering with othddSB-
xmit/SSB-RX mode gives the non-interfering statitims option of listening to the sideband that s t
least amount of interference.

To install DSB capability in the TS-440S, the augiocessor switch is rewired so that when the $wc
depressed, the carrier is removed from the AM transignal. Without a carrier, AM becomes DSB. {The
DSB modification will disable the less-than-wortdeaudio-PROCessor in the TS-440S.}

The modification: On the IF Unit [the top boardEéde R179, which is between IC4 and Connector 21 at
the front, left of the circuit board. Remove R1T@l @onnect a jumper wire from the right hand, empty
solder-pad hole on the circuit board [collectofl] to the junction of D45 and R196, which is igfind
back on the circuit board, just to the left of I@bout 4cm from the rear of the circuit board.

To enable DSB transmit/SSB receive, "SPLIT" operats utilized:

. Program VFO A=B.

. Program VFO A for either USB or LSB, dependimgwhich one has the least interference.

. Program VFO B for AM and push the PROC [DSB]tstvin to remove the AM catrrier.

. Select VFO A.

. Program SPLIT operation. The 440 will now listenVFO A and transmit on VFO B.

. Set the carrier control straight up to posi#&n[12 o'clock].

. While transmitting, adjust the MIC gain contfot a small amount of ALC. This keeps the DSB
bandwidth to a minimum.

~NOoO O~ WNERE

While listening [VFO A], it may be necessary toes#lthe sideband that has the least amount of
interference. If your friends are also transmittimgDSB, you may be able to continue communicating,
despite the efforts of those who would like to $fize enjoyment of others.

>>>DSB should not be used unless the other sideband is vacant. If the interfering station or stations can

cause the group that they are interfering witmterfere with a third group, it will definitely maktheir
day.

4L

$PKENWOOD

Technical Information Exchange ' 6 of 6



